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correct, even in the roughest sense. The question is of considerable interest in connexion with the theory of the telephone. For it appears that (i priori calculations of the possible efficiency of the instrument are difficult to reconcile with numbers such as those of Taifc and of Preece, at least without attributing to the ear a degree of sensitiveness to aerial vibration far surpassing even the marvellous estimates that have hitherto been given*.
Under these circumstances it appeared to be desirable to undertake fresh observations, in which regard should be paid to various sources of error that may have escaped attention in the earlier days of telephony. The importance of defining the resistance of the instruments and of employing pure tones of various pitch need not be insisted upon.
As regards resistance, a low-resistance telephone, although suitable in certain cases, must not be expected to show the same sensitiveness to current as an instrument of higher resistance. If we suppose that the total space available for the windings is given, and that the proportion of it occupied by the copper is also given, a simple relation obtains between the resistance and the minimum current. For if 7 be the current, n be the number of convolutions, and r the resistance, we have, as in the theory of galvanometers, 717 = const., n~"r = const., so that 7^ = const., or the minimum current is inversely as the square root of the resistance.
The telephones employed in the experiments about to be narrated were two, of which one (2^) is a very efficient instrument of 70-ohms resistance. The other (Tt), of less finished workmanship, was rewound in the laboratory with comparatively thick wire. The interior diameter of the windings is
9  mm., and the exterior diameter is 26 mm.   The width of the groove, or the axial dimension of the coil, is 8 mm., the number of windings is 160, and the resistance is '8 ohm.    Since the dimensions o'f the coils are about the same in the two cases, we should expect, according to,the above law, that about
10  times as much current would be required in T2 as in Tv    Both instruments are of the Bell (unipolar) type, and comparison with other specimens shows that there is nothing exceptional in their sensibility.
In view.of the immense discrepancies above recorded, it is evident that what is required is not so much accuracy of measurement as assured soundness in method. It appeared to me that electromotive forces of the necessary harmonic type would be best secured by the employment of a revolving magnet in the proximity of an inductor-coil of known construction. The electromotive force thus generated operates in a circuit of known resistance; and, if the self-induction can be neglected, the calculation of the current presents no difficulty. The sound as heard in the telephone may be reduced
* Proo. Roy. Soc. Vol. xxvi. p. 248 (1877).    [Vol. i. p. 328; see also Art. 213 below.]   Also Wien, Wied. Ann. Vol. xxxvr. p. 834 (1889),